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NON-WOVEN ADHESIVE TAPE FOR THE MANUFACTURING OF A DIAPER 
CLOSURE SYSTEM 



1. Field of the invention. 
5 The present invention relates to an adhesive tape having a backing that comprises a fibrous 
layer of woven fibers or of non-woven fibers of a thermoplastic polymer and that can be 
used in the manufacturing of absorbent articles such as diapers to provide a mechanical 
closure tab for the absorbent article. Tn particular, the present invention relates to a 
silicone release coating that can be provided on the fibrous layer of the backing to provide 
10 easy unwinding of the adhesive tape from a roll. The invention further relates to a 

prelaminated composite tape and to an absorbent article comprising the adhesive tape of 
the invention. 



2. Background of the invention. 

1 5 A disposable diaper typically has a thin, flexible, stretchy, low density polyethylene 
backsheet film, an absorbent core on the inside of the backsheet film, and a porous top 
sheet overlying the core. Such a diaper is positioned at the crotch of the wearer, the two 
ends of the diaper extending, respectively toward the front and back. Adjacent edges of the 
diaper at each side are then either positioned adjacent to each other or overlapped, a strip 

20 of pressure-sensitive adhesive tape or mechanical fastener tape being adhered to the back 
sheet at the border adjacent each of the two edges, holding the diaper closed, 

A desirable closure system which is used for disposable articles employs a mechanical 
fastener, comprising for example, hook and loop fastening components. Mechanical 
25 fastening systems have the advantage that they may be repeatedly used for opening and 
refastening the disposable article. Closure systems which contain mechanical fasteners are 
described in US patents US 5,019,073 and US 5,176,671 and in European patent 
applications EP 324 578, EP 563 457 and EP 563 458. 



A closure system employing a mechanical fastener typically uses an adhesive tape for 
attaching the mechanical fastener to the backsheet film at both edges of the disposable 
diaper. Up to now, an adhesive tape having a polymeric film backing has been used for 
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attaching the mechanical fastener to the edges of the diaper* However, it would be 
desirable to replace the plastic film backing with anon-woven backing that creates a cloth- 
like feel. The latter is particularly desirable as many other parts of the diaper and in 
particular the outer surface thereof have a cloth-like feel 

5 

Since the adhesive tape used for the manufacturing of the closure system is typically 
provided as a roll wherein the tape is rolled on itself, it is necessary to provide a release 
coating on the side of the backing opposite to the side containing the adhesive layer of the 
tape. However, adhesive layers used for attaching to the polyethylene surface of a diaper 

10 typically include an aggressive adhesive, for example one yielding a 90° peel adhesion of 
more than 6 N/2.54cm. Although release coatings for non-woven backings are known in 
the art> none of them was entirely satisfactory for use with an adhesive tape using an 
aggressive adhesive as is typically used in the production of closure systems for diapers. 
Problems encountered with the release coatings of the prior art include transfer of the 

15 release coating to the adhesive layer thereby affecting the adhesion performance thereof, 
difficult unwinding and damage to the non-woven backing of the tape upon unwinding. 

Application of mechanical closures using the adhesive tape can be accomplished via in- 
line lamination of all fastening and release components on the diaper manufacturing line. 
20 However, in-line lamination complicates the manufacturing process of the desired 

products, and sometimes causes problems for the manufacturers. Accordingly, closure 
system fastening devices have been developed that are provided in roll form. 

A single roll of closure tape in the form of a prelarninate contains all necessary elements 
25 directly in the line of manufacture. The closure tape is applied to the diaper as a composite 
tape, with the width of the roll being substantially the same as the desired length of the 
diaper closure to be fabricated. The closure tape is severed at right angles to the edges of 
the composite tape roll at intervals corresponding to the width of the desired closure tape 
and adhered at an appropriate location along the border of one side of the diaper. Since 
30 also in the case of such a closure tape in the form of a prelarninate, the adhesive layer 

contacts the other side of the backing when the tape is roiled, the same problems as those 
mentioned for the adhesive tape in roll form exist here as well. 
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US 4.696.854 discloses a porous bilayer non-woven substrate of an organic polymer layer 
and a cured silicone resin layer. An adhesive tape that can be wound upon itself can be 
produced by coating a hydrophilic natural or synthetic pressure sensitive adhesive on the 
5 organic polymer layer. It is further disclosed that such adhesive tapes are useful as 

medical types because the bilayer non-woven substrate has about the same porosity as the 
non-woven without the cured silicone resin layer. Since the adhesive tapes are intended 
for medical application, the preferred adhesive used is a pressure sensitive polyacrylic 
adhesive which are fairly unaggressive adhesives allowing painless peeling of the tape 
10 from the skin. 

US 4.871 .61 1 similarly relates to non- woven adhesive tapes intended for medical 
applications. This US-patent discloses coating of the non- woven substrate on one side 
with a radiation curable polysiloxane resin composition and curing the composition while 
15 avoiding substantial penetration into the non-woven backing. The exemplified coating 
compositions contain essentially 1 00% of polysiloxane resin. The preferred silicone resin 
of US 4.871 .61 1 includes (meth)acryiated polydialkylsiloxanes such, as the TEGO™ 
Silicone Acrylates RC-149, RC-300, RC-450 and RC 802 available from Goldschmidt 
AG. 

20 

WO 88/793 1 relates to release coatings that comprises 1 to 30 % by weight of a reactive 
silicone dispersed as a discontinuous phase in 99 to 70% by weight of a reactive resin. 
Exemplified reactive silicones include polydimethylsiloxanes having an acrylic group, a 
mercapto group or an oxirane group. The reactive resin comprises reactive oligomers that 
25 have functional groups capable of reacting with the reactive silicone. The release coating 
can be provided on paper or polymeric film to produce for example labels. 

WO 95/23694 relates to a silicone release coating that comprises a mixture of two 
different classes of (meth)acrylated silicones. Exemplified reactive silicones include the 
30 silicones available from Goldschmidt Chemical Corp. under the tradename TEGO™ RC. 
Particularly disclosed is TEGO™ RC-726 as an example of one class of silicones to be 
combined with RC-705, an example of the second class of silicones. The silicone release 
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coating of this application may further optionally contain a reactive oligomer such as for 
example an acrylated or methacrylated polyhydroxy compound. 



WO 96/5962 discloses radiation curable silicone release coatings that comprises a mixture 
5 of two different classes of (meth)acrylated silicones and a mono(meth)acrylate of a 

specific formula. Exemplified silicones include RC-726 and RC 708 both available from 
Goldschmidt Chemical Corp* and SL 5030 available from GE silicones. Reactive 
oligomers such a aciylated or methacrylated polyhydroxy compounds can also be added to 
the release composition* It is further taught that the release coating can be used on various 
10 substrates including paper, vinyl, PVC films, polyester films, polyolefin films, glass, steel, 
aluminum and non-woven fabrics. 

US 5.562.992 discloses a radiation curable silicone release composition that comprises 
from 2 to 7% of a (meth)acrylated silicone resin and from 90 to 98% of an acrylated or 
15 methacrylated organic polyhydroxy compound or polyamino compound- Exemplified 
silicones include RC 450, RC 450N, RC 706, RC 707, RC 710, RC 720 and RC 726 all 
available from Goldschmidt Chemical Corp.. The release coating is said to be useful on 
various substrates including paper, vinyl, PVC films, polyester films, polyolefin films, 
glass, steel, aluminum and non-woven fabrics. 

20 

EP 693889 discloses a loop fastener material including loops to be releasably engaged by 
mating fastener portions wherein the loop fastener material is provided as a roll or a stack. 
To control the adhesion between the loops of the loop layer and the adhesive layer when 
stored as a roll or stack, it is taught to coat the loops with a release agent such as a reactive 
25 silicone. 



3. Summary of the invention. 

The present invention provides an adhesive tape comprising a backing comprising a 
fibrous layer of woven fibers or of non- woven fibers of a thermoplastic polymer, said 
30 backing comprising on said fibrous layer a silicone release layer and the side of the 

backing opposite to the side comprising said silicone release layer comprises a pressure 
sensitive adhesive layer, said silicone release layer comprising a cured reaction product of 
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a curable composition comprising (i) a polydiaikylsiloxane having acrylate and/or 
methacrylate groups and (ii) an organic compound fiee of silicon and comprising at least 
two reactive groups selected from the group consisting of an acrylate and a methacrylate 
group, said adhesive tape having a 90° peel adhesion of at least 6 N/2.54cm relative to a 
5 polyethylene film surface and said adhesive tape having a Keil test value of not more than 
1 N/2.54cm. 

The adhesive tape of the present invention provides the advantage of easy unwinding 
without damaging the backing material even after storage of a roll of the adhesive tape. 
1 o Moreover, the required adhesive properties of the adhesive tape are maintained. 

Accordingly, the adhesive tape is suitable for use in the manufacturing of closure systems 
for absorbent articles, in particular diapers. In such use, the adhesive tape provides the 
particular advantage of given a cloth-like feel to the closure system. 

1 S The present invention also provides an absorbent article comprising an adhesive closure 
tape attached to an edge portion, the adhesive closure tape comprising a backing 
comprising a fibrous layer of woven fibers or of non-woven fibers of a thermoplastic 
polymer, said backing comprising on said fibrous layer a silicone release layer and the side 
of the backing opposite to the side comprising said silicone release layer comprises a 
pressure sensitive adhesive layer, said silicone release layer comprising a cured reaction 
product of a curable composition comprising (i) a polydiaikylsiloxane having acrylate 
and/or methacrylate groups and (ii) an organic compound free of silicon and comprising at 
least two reactive groups selected from the group consisting of an acrylate and a 
methacrylate group, 

said adhesive closure tape having a 90° peel adhesion of at least 6 N/2.54cm 
relative to a polyethylene film surface and a Keil test value of not more than 1 N/2.54cm, 
a first section of the adhesive closure tape being adhered to the edge portion of the 
absorbent article by said pressure sensitive adhesive layer and 

a second section of the adhesive closure tape having a mechanical fastener 
30 disposed on the pressure sensitive adhesive layer, 

and the absorbent article further comprising on the outside surface a mechani cal 
fastener capable of engaging with the mechanical fastener of the adhesive closure tape. 



20 



25 
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The present invention further provides a prelaminated composite tape in a roll from which 
a composite adhesive closure tab for an absorbent article can be cut, 

the prelaminated composite tape including an adhesive tape comprising a backing 
5 comprising a fibrous layer of woven fibers or of non- woven fibers of a thermoplastic 

polymer, said backing comprising on said fibrous layer a silicone release layer and the side 
of the backing opposite to the side comprising said silicone release layer comprises a 
pressure sensitive adhesive layer, said silicone release layer comprising a cured reaction 
product of a curable composition comprising (i) a polydialkylsiloxane having acrylate 
10 and/or methacrylate groups and (ii) an organic compound free of silicon and comprising at 
least two reactive groups selected from the group consisting of an acrylate and a 
methacrylate group, 

said adhesive tape having a 90° peel adhesion of at least 6 N/2. 54cm relative to a 
polyethylene film surface and a Keil test value of not more than 1 N/2.54cm, 
15 a first axial extending section of the backing having a mechanical fastener disposed 

on the pressure sensitive adhesive layer, 

and a second axial extending section of the backing has an exposed pressure 
sensitive adhesive layer for attaching to an edge portion of an absorbent article. 

20 Further provided is a method of making a release coated backing having a fibrous layer of 
woven fibers or of non-woven fibers of thermoplastic polymer, comprising the steps of 
coating a curable silicone release coating composition on the fibrous layer of the backing 
and curing the thus applied silicone release coating by exposing it to actinic radiation or 
heat, said curable silicone release coating composition comprising 

25 (i) a polydialkylsiloxane having acrylate and/or methacrylate groups and the ratio 

of the average number of dialkylsiloxane units to the average number of acrylate and 
methacrylate groups being between 1 0 and 15, and 

(ii) an organic compound free of silicon and comprising at least two reactive 
groups selected from the group consisting of an acrylate and a methacrylate group, said 

30 organic compound free of silicon having a viscosity of at least SOQraPa s at 25°C, 

and the weight ratio of said polydialkylsiloxane to said organic compound being between 
8:92 and 35:65. 
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The invention further relates to a release coating composition comprising: 

(i) apolydialkylsiloxane having acrylate and/or methacrylate groups and the ratio 
of the average number of dialkylsiloxane units to the average number of acrylate and 

5 methacrylate groups being between 10 and 1 5, 

(ii) an organic compound free of silicon and comprising at least two reactive 
groups selected from the group consisting of an acrylate and a methacrylate group, said 
organic compound free of silicon having a viscosity of at least SOOmPa s at 25 °C, 

and the weight ratio of said polydialkylsiloxane to said organic compound being between 
10 8:92 and 35:65, and 

(iii) optionally a photo-initiator. 

Finally, the invention provides a release coating obtained by curing a release coating 
comprising: 

(i) a polydialkylsiloxane having acrylate and/or methacrylate groups and the ratio 
of the average number of dialkylsiloxane units to the average number of acrylate and 
methacrylate groups being between 10 and 15, 

(ii) an organic compound free of silicon and comprising at least two reactive 
groups selected from the group consisting of an acrylate and a methacrylate group, said 
organic compound free of silicon having a viscosity of at least 500mPa s at 25 C C, 

and the weight ratio of said polydialkylsiloxane to said organic compound being between 
8:92 and 35:65, and 

(iii) optionally a photo-initiator. 

25 4. Brief description of the drawings 

Fig. 1 is a perspective view of a diaper in a closed form; 

Fig. 2 is a schematic representation of a cross-section of the closure tape tab of the 
invention; 

i 

Fig. 3 is a schematic representation of the patch comprising the mechanical fastener patch; 
Fig. 4 is a cross-sectional vie^ of preferred embodiments of the closure tape tab of the 
invention; 
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Fig. 5 is a cross-sectional view of the closure tape tab attached to one edge of a diaper, 

shown in the position during storage; and 

Fig T 6 is a perspective view of a roll of the closure tape. 



10 



5. Detailed description of the invention 

The backing of the adhesive tape of the present invention comprises a fibrous layer of 
woven fibers or of non-woven fibers of a thermoplastic polymer. Examples of 
thermoplastic polymers include polyolefins such as polyethylene and polypropylene and 
copolymers thereof, polyesters such as poiyethyleneterephthalate and polyamides such as 
NYLON 6 or NYLON 66. The fibrous layer may be formed as a woven or non-woven 
web by any technique conventionally used in the art. 



15 
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Woven webs include those made by processes which produce regular, repeating and 

. i 

mechanically entangled arrangements of fibers. 

i 

. i 
i 

Non-woven webs of fibers of jthermoplastic polymer include non-woven webs 

i 

manufactured by any of the commonly known processes for producing nonwoven webs 
including dry laid (carded or;^ir-laid) webs, wet laid webs and polymer laid webs. The 
latter is preferred for forming jthe fibrous layer of the backing and can be made by 
spunbonding techniques ornwlt-blowing techniques or combinations of the two, 
Spunbonded fibers are typically small diameter fibers which are formed by extruding 
molten thermoplastic polynias filaments from a plurality of fine, usually circular 
capillaries of a spinneret withjthe diameter of the extruded fibers being rapidly reduced. 
Spunbond fibers are generalfy|contunious and typically have an average diameter of at 
least 7 ^im, preferably 1 Sjim tj> 30 fun. Meltblown fibers are typically formed by 
extruding the molten thermoplastic material through a plurality of fine, usually circular, 
die capillaries as molten threes or filaments into a high velocity, usually heated gas (e.g. 
air) stream which attenuates file filaments of molten thermoplastic material to reduce their 
diameter. Thereafter, the meltblown fibers are carried by the high velocity gas stream and 
are deposited on a collecting ^irface to forni a web of randomly disbursed meltblown 
fibers. The average diameter^f the meltblown fibers is preferably less than 10|im. Any 
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of the non- woven webs may be made from a single type of fiber or two or more fibers 

which differ in the type of thermoplastic polymer and/or or thickness. 

! 

i 
i 

In connection with a particijilar embodiment of the present invention, the backing may 
5 comprise multiple layers of fibrous layers that may vary in the type of fibers used and/or 
the particular technique used to produce the fibrous layer. For example, in connection 
with a particularly preferred embodiment, the backing comprises a fibrous layer formed by 
spunbonded fibers and a fitlrous layer formed by melt-blown fibers. According to a still 
further embodimezit, the bajdking may comprise in the order given a fibrous layer of 
spunbonded fibers, one or two layers of meltblown fibers and a fibrous layer of 
spunbonded fibers. The advantage of using a backing that comprises a combination of a 
spunbonded fibrous layer and a meltblown fibrous layer is that the meltblown fibrous layer 
may function as a barrier against absorption of the adhesive coating, in particular when the 
latter has low viscosity. j 



10 
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Fibers of the non- woven w sbs can be bonded to each other to provide improved web 
cohesion by any of the knojwn techniques, including thermal bonding using an oven or a 
calender roll, which can in turn be either smooth or embossed. Bonding may also be 
accomplished by needle punching or stitch bonding. Hydroentangling methods may also 
be employed. The level of bonding generally determines the porosity of the fibrous layer. 

The fibrous layers typically have a basis weight of between 5 g/nr and lOOOg/nr 2 , 
preferably 10 to 100g/m 2 a] jd most preferably 20 to 60g/m 2 , Especially non-woven webs 
are defined preferably by basis weight rather than thickness which is highly dependent on 
measurement technique. The fibers of the fibrous layer typically will have a diameter of 
5jim to 35 ^m. While the silicone release coating of this invention is particularly suitable 
for providing a release coal ing on these fine fiber based layers, the silicone release coating 
is also suitable for coating layers based on thicker fibers. 

r ! 
t 

According to a further embodiment of the present invention, the backing of the adhesive 
tape may comprise a laminate of the fibrous layer and a polymeric film layer. Suitable 
polymeric film layers include polyester film, polypropylene film, polyethylene film and 
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other polyolefin films. The! polymeric film layer will typically have a thickness of 1 0\xm 
to 200nm and may be advantageous to avoid penetration of the adhesive coating into the 
fibrous layer. j ; 

Instead of providing a polymeric film layer as a barrier against penetration by the adhesive 
coating into the fibrous lay^r, it is furthermore possible to calender the fibrous layer with a 
hot roll so as the reduce the j^orosity of the fibrous layer on one side thereof 



10 



15 



20 



25 



30 



In accordance with the present invention, the fibrous layer of the backing is provided with 
a silicone release layer. The Silicone release layer comprises the cured reaction product of 
a polydialkylsiloxane having jacrylate and/or methacrylate groups and an organic 
compound free of silicon an$ comprising at least two reactive groups selected from the 
group consisting of an acrylite and a methacrylate. Preferred polydialkylsiloxanes include 
those that have a ratio of the javerage number of dialkylsiloxane units to the average 
number of acrylate or methafcrylate groups between 10 and 1 5. Particularly preferred for 
use in this invention are poW<iimethylsiloxanes having a ratio of the average number of 
dimethylsiloxane units to tin S javerage number of acrylatc or methacrylate groups between 
10 and 15. Suitable polydia JcyJsiloxanes for use in this invention typically have a 
viscosity in the range of 100 ^o SOOmPa s. Examples of suitable silicones for use in this 

invention are commercially available and include TEGO™ RC-902 and RC-715 both 

. • i 

available from Goldschmidt Chemical Corp. 

The organic compound free < Jjf silicon for reaction with the polydialkylsiloxane is typically 
an acrylated or methacrylatp^jpolyhydroxy compound or an acrylated or methacrylated 
polyamino compound. The Organic compound has at least two and more preferably at 
least three acrylate and/or i^i^thacrylate groups. The organic compound should preferably 

also have a viscosity of at Ua)p SOOmPa s al 25°C and more preferably at least 800mPa s at 

-. t 

TjOrganic compounds for use in the invention include 
ditrimethylol propane tetraaq^ylate available as E 140 from UCB Chemicals, Belgium and 
E 810, a polyester tetraacryfc tp available from UCB. Modified pentaerythritol triacrylate 
(viscosity ca. 500 mPas ) available as SR-444 from Sartomer, aliphatic diacrylate oligomer 
(viscosity ca. 1000 mPas) ay liable as CN-132 from Saxtomer, ethoxylated bisphenoi A 
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dimethacrylate (viscosity ca 
derivative diacrylate oligomer 



11 



! 

1 100 mPas) available |as SR-348 from Sartomer, bisphenol A 
(viscosity ca. 1400 mPas) available as E-150 from UCB. 



On the side of the backing opposite to the side containing the silicone release layer, there 
is provided a pressure sensitive adhesive layer. Suitable pressure sensitive adhesives for 
use in the adhesive layer of the adhesive tape are thb pressure sensitive adhesives 
commonly used in adhesive tapes for diapers. The pressure sensitive adhesive should be 
capable of providing an adhesive tape having a 90°jpeel adhesion of at least 6 N/2,54cm. 
This 90° peel adhesion is the -adhesion obtained after the adhesive layer has been in contact 
with the silicone release layer, i.e. the adhesive tap^ should retain a 90° peel adhesion of at 
least 6 N/2.54crn after being iinwound from a roll. Preferably, the pressure sensitive 
adhesive layer of this invention comprises a rubber based adhesive of which the tackiness 
has been modified by the inclusion of a tackifying ifesin. The rubber resin preferably 
comprises an A-B- A block clpolymer wherein the k blocks are derived from a styrene 
monomer and the B blocks are derived from isopreie, butadiene or hydrogenated version 

of these. \ j ! 

; ; j 

Such adhesives are disclosed generally in U.S. Pat. Nos, 3,419,585, 3,676,202, 3,723,170 
and 3,787,531. U.S. Pat Nos 3,676,202 and 3,723,170 disclose the advantages of these 
adhesives when the B-blocks ^re derived from isoprene and the A-blocks preferably are 
derived from styrene, including the advantages of particular tackifiers. US. Pat. Nos. 
3,519,585 and 3,787,531 disclose the advantages of mixing certain A-B block copolymers 
with certain A-B-A block cojolymers in similar pressure-sensitive adhesive formulations, 

• i ! 

i I- 

; ; 
i ' ' - 

A particularly preferred adhesjve composition is disclosed in US 5,019,071 and US 

i i 1 

5,300,057. The preferred adhesive composition comprises a thermoplastic elastomeric 

component and a resin component and the thermoplastic elastomeric component consists 

1 1 • 
essentially of about 50-90 pa&, preferably about 60r80 parts, of a Hnear or radial styrene- 



isoprene-styrene A-B-A blocklcopolymer and about 



parts of a simple styrene-isop 
styrene or styrene homologues 
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10-50 parts, preferably about 20-40 



and the B-blocks are 



derived from isoprene, either alone or 
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in conjunction with small proportions of other monomers, in both the A-B-A and A-B 
block copolymers. 

As indicated above, the A-B-A block copolymers preferably are of the type which consists 
of A-blocks (end blocks) dpcged, i,e. s polymerized, from styrene or styrene homologues; 
and B-blocks (center blocks) derived from isoprene either alone or in conjunction with 
small proportions of other m&iomers. The individual A-blocks preferably have a number 
average molecular weight of at least about 7,000, preferably in the range of about 12,000- 
30,000, and the A-blocks preferably constitute about 10-35 percent by weight of the block 
copolymer. The number avje* jge molecular weight of the B-blocks for linear A-B-A block 
copolymers preferably is in t|e range of about 45,000-180,000 and that of the liner 

j i: 

copolymer, itself, preferably ik in the range of about 75,000-200,000. The number average 
molecular weight of the radiajjA-B-A block copolymers preferably is in the range of about 
125,000-400,000, and that of ihe corresponding B-blocks preferably i$ about 95,000- 

360,000. : I: 

i >' 

i 

: • l; : 

! ■ ^ 

Useful radial A-B-A polymer | are for example of the type described in U.S. Pat. No. 
3,281,383 and conform to the following general formula: (A-B-)(n) x, wherein A is a 
thermoplastic block polymeria*! from styrene or styrene homologues, B is an elastomeric 
block polymerized from a poi jjugated diene such as butadiene or isoprene, X is an organic 
or inorganic connecting mole^|ile, with a functionality of 2-4 as described in U,S. Pat. No. 

i 1 ill 

3,281,383 or possibly with ja ljigher functionality as described in the article entitled "New 



Rubber is Backed by Stars" 



Week, "n" then is a numb 




weight of the individual A-Mi 
weight of the block copolymi 
copolymers based on styrenje ji 



searing on page 35 of the June 1 1, 1975 issue of Chemical 
responding to the functionality of X. 



In the styrene-isoprene derive | A-B block copolymers, the number average molecular 



II 



30 3,787,531. 



ks is typically about 7,000-20,000 and the total molecular 
generally should not exceed about 150,000. A-B block 
id isoprene are described generally in U.S. Pat. No. 
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:SpfeC::: 



rubbers based on butadiene, \ 



like, butyl rubbers, and otheij elastomers 



The elastomeric component j| f the preferred adhesive composition may incJude small 

amounts of other more convi*ptional elastomers but these should not exceed about 25 

it > 

percent by weight of the ela| omeric component- These include natural rubbers, synthetic 

soprene, butadiene-styrene, butadiene-acrylonitrile and the 



The preferred adhesive com| >sition includes about 20-300 parts preferably 50-150 parts, 
of resin component, per onej undred parts by weight of the thermoplastic elastomeric 
component. The resin compj tent consists essentially of tackifier resins for the elastomeric 
component. In general any cj mpatible conventional tackifier resin or mixture of such 
resins may be employed. Thj *e include hydrocarbon resins, rosin and rosin derivatives, 
polyterpenes, and other tackj iers. 



The adhesive layer may alscilnclude small amounts of various other materials such as anti- 
15 oxidants, heat stabilizers andjultraviolet absorbers, fillers, and the like. Typical 

antioxidants are 2 T 5 ditertiaijlamyl hydroquinone and ditertiary butyl cresol. Similarly, 
conventional heat stabiUzenjluch as the zinc salts of alkyl dithiocarbamates may be used. 
Similarly, the particulate mijlure of this invention may include small amounts of fillers 
and pigments such as zinc oade, aluminum hydrate, clay, calcium carbonate, titanium 
20 dioxide, carbon black and o\ 

The adhesive layer is typicaj*^ provided at a thickness of 20 to 200nm and more 
preferably at a thickness of Jfjmi to lOOjim. 



25 



30 



The adhesive tape of the pre 
release coating compositio ; n| 
silicone release coating by \ 
release coating composition! 
methacrylate groups and the 
average number of acrylate ; 
organic compound free of 'si 
from the group consisting pi 

GEWS58DIS.doc 



>nt invention can be produced by coating a curable silicone 
|n the fibrous layer of the backing and curing the thus applied 
►osing it to actinic radiation or heat. The curable silicone 
jomprises (i) a polydialkylsiloxane having acrylate and/or 
ttio of the average number of dialkylsiloxane units to the 
Ld methacrylate groups being between 10 and 15, and (ii) an 
:on and comprising at least two reactive groups selected 
acrylate and a methacrylate group. The organic compound 
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l preferably 



free of silicon should 
weight ratio of the polydiajljk} 



have a viscosity of at least 500mPa s at 25°C, and the 
lsiloxane to the organic compound is generally between 8:92 
and 35:65, preferably betwejeii 10:90 and 30;70. 



The silicone release coatinjg 
by any conventional means; kiown 



composition can be applied to the fibrous layer of the backing 
in the coating art Particular examples of suitable 
coating techniques includei!r<jller coating, brushing, spraying, reverse roll coating, gravure 

jarticularly preferred embodiment of this invention, the 
^p>sition is substantially free of solvents and is applied by 
substantially free of solvents is meant that the coating 
1 0% by weight and more preferably less than 5% by weight 



i; 

coating and die coating, iri^a 
silicone release coating co] 
multi roll coatmg. Bythett 
composition contains less 
of solvents. 



term 



1/ 



!{;; 

Curing of the coated silico^ 
photochemically by in-adiatioji 
UV light, x-ray, gamma-ray[ 
invention, the silicone rel 



photochemical free radical mipator, 

1 



initiators, i.e. photoinitiatoiS 



20 include, for example, benzj| ^ ei 
ethers, benzophenone, ben^dlcr 
include: 2,2-diethoxyacetop^ie4n 
benzophenone; 4-chlorobenz&phenone 



chloroanthroquinone; p-diaj^ 
propanone; 1 ,4-napbthyl-pli|j 
chlorothioxantbone; xanthonf 
commercially available phw 
Corporation of Hawthorne, M 
photoinitiator is a mixture o 
propanone and 30% 2-hydroj|j 
1 OOF from Lamberti spa 
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3 ©lease composition can be effected by heat or 
with actinic radiation such as for example electronic beam, 
beta ray. In a preferred embodiment of the present 
ijcoating composition also comprises a thermal or 

Examples of useful photochemical free radical 
which may be used in combination with ultraviolet light 
>tals, benzoin ethers, acetophenone derivatives, ketoxime 
thioxanthones. etc. Specific examples of photoinitiators 
tone; 2- or 3-or 4-bronioacetcphenone; benzoin; 

; 4-phenylbenzophenone; benzoquinone; 1- 
t|rt-benzene; 9,10*dibromoanthracene; l,3-dephenyl-2- 
lketone; 2, 3-pentenedione;propiophenone; 
fluorenone; and mixtures thereof. An example of a 
|i|iitiator of this type i$ available from the Ciba Geigy 

under the trade name of Darocur 1 1 73. An alternative 
4 oligo 2-hydroxy-2-methyl-l~4-( 1 -methyl vinyl) phenyl 
-methyM -phenyl- 1 -propanone available as ESACURE KIP 
ate, Italy). 
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When present, the free radi|kj initiator is typically used in an amount of 1 to 10 parts by 



weighs for 100 parts by weij 
by weight for 100 parts by | 

The radiation-curable comi 
premature polymerization 
inhibitors such as hydroquuS 
butyl paracresol, etc, Amoi 
effective. 



fi 



To obtain an adhesive tape 
side having the silicone refe 



15 



lit of silicone and more preferably in an amount of 2 to 5 parts 
eight of silicone. 



Sjtions of the present indention can be stabilized against 




ig storage by the add! 
ae, ttionomethylether o 
i of 0. 1 weight percent 



So as to avoid that the adhjegWe upon coating would |enetrate through the backing, the 



backing is preferably provi 
means have been described 
comprises a combination o 

! 

side of the fibrous layer wi 
the backing by means any 
can be first coated to a rel 
coating techniques to apply 
techniques as well as solve 
coating, spraying, curtain <? 

After the adhesive layer ha 
on itself to provide the ac 

The adhesive tape of the pie 
system on an absorbent artjd 
perspective view of a dispps 
absorbent core 13 betweenja 
core 1 3 may be any means 

GA-WTJ5SDlS.doc 



lion of conventional polymerization 
f hydroquinone, phenothiazine, di-t- 

i 

pr less of the stabilizers are generally 



$he present invention, t (ie side of the backing opposite to the 
> coating composition 4 provided with an adhesive layer. 



liner and then transfer 



with a barrier to avoic !|such penetration. Suitable barrier 
ve and include a lamtflated polymeric film, a backing that 
mbonded and meltbio In fibrous layers and treating one 
i l hot calender roll. The jadhesi ve layer can be provided on 
t coating techniques kbown in the art or the adhesive layer 



laminated on the backing. Suitable 



adhesive layer onto ttjs backing include hot melt coating 
J or water borne coating techniques such as knife coating, die 
g and flat bed coating [ 



sen provided on the i 
tape in roll form. 



backing, the adhesive tape can be wound 
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it invention is mtendec ifor the manufacture of a closure 
and in particular a closure system on a diaper. Fig, 1 is a 
e diaper 10 in a closed form. The diaper comprises an 
] aside surface 1 1 and ai j outside surface 1 2, The absorbent 
h is generally compre bible, conformable, non-irritating to 
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25 



the wearer s skin, and caps 
exudates. 



The outside surface 12 of 
manufactured from a thin 
may also be used. The outsj&|i > 
the absorbent core, from sofi||ig 
undergarments. 



readily penetrate through it 
from a wide range of mater 



t of absorbing and retailing liquids and certain body 



The inside surface 1 1 of tint : iaper is compliant* softjfeelirig, and non- irritating to the 
wearer' s skm. Further, the il t ide surface 1 1 is liquidtpervious, permitting liquids to 



lickness, A suitable inside surface 11 may be manufactured 



s such as porous foams 



natural fibers (e.g. wood onSottoo fibers), synthetic fibers (e,g. polyester or polypropylene 



fibers) or from a combinati 
hydrophobic material to isd 
core 13. A suitable inside s 
polypropylene non-woven 



The absorbent core 13 may 1 ! 
pressure-sensitive adhesive 



surface 12 may be associate 
pressure-sensitive adhesive 
and/or heat and/or pressure 



30 Further details on diapers a 



taken, for example, from E \ 
800 796, EP 0 247 855 or lb|4 8?7 067. 
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diaper is impervious tojliquids and is preferably 

ic film, although othei? flexible, liquid-impervious materials 

jj 

surface 12 prevents thi exudates absorbed and contained in 
articles which contact the diaper 1 such as bed sheets and 



reticulated foams, apertured films, 



of natural and synthetif fibers. Preferably, it is made of a 

e the wearer's skin from liquids retained in the absorbent 

ji 

e 1 1 may be, for example, a spun-bond or carded 
approximately 15-25 g/jjtn 2 . 



ikirf 



secured to the outside -surface 12 by means of, for example, 
lot melt adhesives or other adhesives, ultrasonic bonding or 
heat/pressure sealing. The' on side surface 12 and thejinside surface 1 1 may be joined to 
each other directly or mdirejlt y by using an intermediate fixing member 10 which the 
outside surface 1 2 and the f§£ de surface are affixed. jjThe inside surface 1 1 and the outside 

ogether by various means comprising, for example, 
jot melt adhesives or o$her adhesives, ultrasonic bonding 



s 



The above description of ttjs liaper 10 is meant to be| explanatory only and not limiting. 



their construction are; inscribed in literature and may be 
529 681, US 4 036 23^, EP 0 487 758, WO 96/1 0382, US 3 
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The adhesive tape of the ur 
and release components on 
convenient for a manufac 
prelamLnate having all neo 

Accordingly, in connection 
also provided a prelaminafc 
can be cut to produce a cloi 
typical components of sue 
example WO 96/21413 

As shown in Fig. 2, compd 
fibrous layer. Adhesive la; 
silicone release layer of th^ 
backing 21. 

The backing 2 1 has a fast© 
To the first axial extending 
mechanical fastener comp 
extending section 31 of 
of the disposable diaper or 
24. 

The general structure of th 
essentially composed of a 
the backing 2 1 by the adto 
fastener component 30 is 
component 30 may consist 

The mechanical fastener a 
fastener systems. A suitabl 
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.tion can be used in th&iin-line lamination of all fastening 
diaper manufacturing line. However, it is often more 
use a single roll of <f|osure tape that is in the form of a 
' elements to manufacture the closure system. 

th a particular embodiment of the present invention there is 
>mpositc tape from \yiich composite adhesive closure tabs 
system on an absorbfeht article, in particular a diaper. The 

■i 

relaminated composite tape have been described in for 



adhesive closuretab 20 has a backing 21 that comprises the 
14 is applied to the fastening surface 22 of backing 21, The 
mention is provided on jthe back side surface 23 of the 



■ 1 1 1 

surface 22 which is provided with the adhesive layer 24. 
tion 25 of the backirigi21, a patch 26, comprising a 

it 30, is disposed on tlife adhesive layer 24. The second axial 

. ■ *} 

Lcking 21 will be attached permanently to the edge portion 14 
em 10 in the manufacturing process by the adhesive layer 



echanical fastener paitdh 26 is shown in Fig, 3. It is 



e sheet 27 with a first 
e layer 24 and a secofc 



surface 29 which may be attached to 
surface 28 on which a mechanical 
ided. The base sheet|^7 and the mechanical fastener 
the same or of differs it materials. 



$ of any conventional mechanical 
<pk and loop fastener comprising two 

(7of41 



lonent 30 may be'a pif 



tk>< 



istemng system is a 

l^/l 1/9S jj 



10 



20 




interlocking materials, one ?| 
material. One component o 
the other is on the target 
garment 10. For example, 
surface 1 2 of the diaper 1 0 i 
adjusted in accordance withjjjhe 
stripes and could form the 
material of the outside surfdSe! 
releasably attached directly 
fastener component 30 co: 
material being comprised o 
which interlocks with a hool 
tab 20 with the mechanical 



|:||the 



1 5 In Fig. 4 an embodiment is 



ami ijs 



the first extending section 2j| 



in order to make the dispos^ 



adhesive layer 24. Alternate I 
paper or non-woven material; 
embodiments the area 34 caef 
example with grease, tat 



m \ 



■•i 



IS 



the components is a hook material and the ,nher is a loop 
e mechanical fastening system is part of the pstch 26, and 
15 on the outside surface 12 of the disposable diaper or 
target area 15 may be a strip which is attached to the. outside 
such a manner that thb size of the diaper or garment may he 
size of the user. The target area can comprise one or more 
5 outside surface 12 of the diaper. Depending on the 
12, it may be possible that the fastening system will be 

e outside surface 12. For example, in case the mechanical 
les a hook material, s uch hook material may be attached to a 
1 1 wven or non- woven fabric or any other suitable material 

! 

JThe closure system comprises composite adhesive closure 
itener patch 26, together with target area 15. 



wn wherein a spacer ; 
:b provide a non-adhesive 
e article more < 



comfortable 



34 is arranged beside the patch 26 on 
region. The spacer 34 may be used 
for the wearer. The spacer may 
be formed in various manne^such as providing a rjegion of the backing 21 with no 

such as a polymeric film material, 
adhesive layer 24. In further 
adhe&ve by designated contamination for 



y, a spacer material 
pay be attached to the 
it rendered non 
i similar. 



314 i 



In order to increase the fastej 
25 or more different mechanic 
materials could be used, the] 
orientation of the hooks of i 



g strength of the 
[astener components 

ks of one componerjt 
Second component. 



As is further shown in Fig. 4 I he composite adhesive! closure tab comprises an adhesive 

30 section 36 that facilitates thd iisposal of the disposal >k 

composite adhesive closure § >; 20 may be easily fol ij&d 
folded position during storagj 

GEW856DIS.doc 



>; 20 may be easily fol 

as shown in Fig. 5; 

t 

1911/98 



closure 



tape, it may be possible to use two 
Ifbr example, two different hook 
oriented in a direction opposite to the 



le article 10 after use. Further, the 
inside and maintained in the 
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tape 37 covers also the ix>4 

i 

the release tape is provided 
protects the adhesive sectio 
release tape 37 any suitably 
comprising an adhesive la; 
storage the closure tape is 
to the inside surface 1 1 
remains on the inside surf!* 
to the target area 15 and s 1 
can be folded or rolled int 



19 



The adhesive section 36 is jflSfmed by uncovered adhesive layer 24 between the patch 26 
comprising the mechanical JB jstener component 30 and the edge portion 14. A release tape 
37 is disposed on the adhesi p section 36. The release tape 37 covers the adhesive section 
36 and extends from the edj [portion 14 to the non-adhesive area 34. In case the release 

jlhesive area 34, it may be easily removed. The other end of 
fct the edge portion 14 of the diaper 10. The release tape 37 
(36 from contamination during storage and transport. As a 
lease tape composed of three layers, i.e. of a support sheet 

jiand a non-adhesive layer, may be used. For transport and 

[[ 

fted along the folding line A and the release tape 37 adheres 
opening the folded closure tape for use* the release tape 37 
1 1. During use, the open adhesive of the section 36 adheres 
|brts the mechanical fastening system. After use, the diaper 10 
Structure, such that the closure tape tab still extends 
outwardly from the rolled-iMfdisposable article -10: The adhesive section 36 is then secured 

to the backsheet outside surface of the backsheet 12 so as to 
0 in its rolled-up configuration such that it may be easily and 
te receptacle. 



to either the target area 15 
secure the disposable articj 
conveniently disposed in aj 



For distribution of forces d 
line where the release tape 

i 
j' 

As shown in Fig. 4, the cot 
possible embodiment of a 
thin film, for example pol; 
the fastening surface 22 atf 
backing 21 . In an alternati i 
form adhesive layer 24. In 1 
sheet 2 1 is completely coj 
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ig use of the diaper, a center strip 38 may be disposed on the 

adjoins the edge 14 of the diaper. 

I 

|osite adhesive closure tab comprises a finger tab 33. In one 
jer tab, the material used to make a finger tab 33 will be a 

>pylene film, non-jwoven, paper. The thin film is attached to 

i 

free end 32 of th^ first axial extending section 25 of the 

i 

embodiment the fijeeiend 32 of the support sheet 21 is free 

i ; 

urd alternative enjibbdiment the free end 32 of the support 
with the adhesivej layer 24 and then folded over. 
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The width of the roll of theft 
Usually, the rolls of prelair 
about 30 to about 1 00 mm. 
provide a closure tape systj 
extending section 25 occ 
45%, of the width of the si 
the extending section 25 oc 
30 to 42%, of the total wid 

The composite adhesive cfy 
of a roll 44 of prelaminatec 
Fig, 6, where the line show? 
surface 22 of the backing 2 1 
the diaper or garment 10. : 
portion 1 4 and the closure^ 
in the pre-use position, Th$ 
use or during manufac 
the consumer in this condit 

I < 
•c 
f 

In use, a diaper 1 0 contauai 

E 

invention is positioned aropjl 
adhesive closure tab 20 is 
20 is then unfolded. The e: 
component 30 is then sec 
When the same process is 
secured in place. 



The invention is further ill 
the intention to limit the itt 

EXAMPLES 
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elaminated composite : [depends on the intended application, 
ated composite tape fell disposable articles, have a width of 
preferably from about 50 to about 70 mm. In order io 

!f 

which can be wound xpp to a stable roll, the first axial 

55 to 70%, and the second axial extending section 31, 30 to 

If 

In case a finger L ft isjjused, the finger lift occupies $ to 12%, 
>ies 46 to 62%, aijid the second axial extending 3 1 occupies 
>f the strip. 



e tab 20 can be 
mposite tape 45 i 
here the tape is 

s secured to the 
first axial 

e is positioned in 

losure tape is 
d storage. It is 



cit ; 



cut 



extending 



folded 



fipm a stock roll 44. In use, a segment 
cujj from the roll in a desired length; see 
into tabs* Thereupon the fastening 

outside surface 12 of the edge portion 14 of 

■I | 

sjfection 25 is folded around the edge 
folded form as shown in Fig. 5. Now, it is 
sJ that it will not be unfolded prior to 
emplated that a diaper would be sold to 
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cont€ 



the composite adhesive closure tab 20 of the present 
a wearer. To fit the <j|aper 10, the folded composite 
folded, for example th| finger tab 33 is grasped and the tape 
Lding section 25 comprising the mechanical fastener 
to the outside surfaccS!I2, preferably to the target area 15. 

■;i 

lowed on the otheij sid$ of the wearer, the diaper is then 



ited by means of pie following drawings without however 
ation thereto. 
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T es t M et h ods 



Essen, Germany, in two parts 
measurement technique avai . 



Measurement of Amount of folease Composition on the Surface of a Fibrous Layer 



The amount of release composition present on the surface of the fibrous layer was 
measured using an X-ray flufi escence analyser Model 200TL available from ASOMA 
Instruments, Austin, Texas. jjie test method i$ available from Th. Goldschmidt AG, 

a a calibration technique available as KM RC 00S A and a 
ijle as SM 316 A. 

The calibration techr |< ue involves first coating and curing known quantities of UV 
curable polydimethysiloxantj i PDMS)(available as TEGO-RC 726 from Th. Goldschmidt) 
on a polyester film. At least ft ?e differing known coating weights were coated, UV-cured 
aad measured for their x-ray |£ uoxescence. A calibration curve relating x-ray fluorescence 
to amount of PDMS present |i as then prepared. 

The measurement te<n lique employs x-ray fluorescence of silicon atoms. A test 
substrate having some unknot n amount of silicone on its surface is subjected to x-ray 
fluorescence. The absolute 1 f,\ lue of the fluorescence is measured and the corresponding 
amount of PDMS is read fro h the calibration curve. 

The actual amount o: p elease composition on the surface was then calculated from 
the amount of measured PD |l 5 using the following formula: 



Release Compositiot £. 



(g PDMS/m 2 measur |< on coated substrate - g PDMS/m 2 measure on uncoated 
substrate) / Factor for the re] i i ise composition i 



The elements to be 



with no release composition |1 orresponding to a 
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i n Surface in g/m 2 



into the formula apre detennined by the following: 



1 . g PDMS/m 2 measji ed on coated subsjrate is read from the calibration curve 
relating amount of fluoresce j e to amount of PEjMS present 

2. g PDMS/m 2 on un^ >ated substrate is that value measured for the fibrous web 



'blank" measurement) 
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3. A factor is given hi; 
each of the UV-curable (m 
UV-curable silicone which isj 
UV-curable silicones which 
for the release composition id 
and factor for each of the 
polydimethylsiloxane units 



22 

Th. Goldsehmidt in the test method (an "RC number") for 
etMacrylated silicones. This is essentially the fraction of the 
^MS. The factor is always less than 1 .0 and is lower for 
hlive less silicone content (more aery late groups). The factor 
calculated in a weighted average fashion using the amount 
mdtfrials employed, Additives which have no 
>e of silicon atoms) are given a factor of zero. 



9P° ?&l Adhesion 

Peel adhesion was meji sured using a portion of tape unwound from a roll of tape as 
prepared in the examples. The jtest evaluated the ability of the adhesive tape to adhere to a 
polyethylene film after the a^liesive had been in contact with the silicone-based release 
material. 

The polyethylene filial |ised in this test was prepared as follows. A low density 
polyethylene resin ( Tenite 1$ >0P available from Eastman Chemical Co. Kingsport, 
Tennessee) having a melt indjek of 3.5 grams/10 mm and a density of 0.918 grams/cm 3 was 
extruded at a melt temperature jof 1 82°C vertically downward through a conventional coat- 
hanger slot extrusion die. Thg melt exiting the die was drawn into a nip formed by a mirror 

finish chrome roll(8°C inlet ^ iter temperature) and a silicone rubber roll(7°C inlet water 

i; j 

20 temperature) resulting in a fili t of 3 30 microns thickness. The surface of the film 

if 

contacting the chrome roll wp used for test purposes. The surface of the film used for 
testing the peel adhesion hadjja a average surface roughness value R 4 of 1.4jim and an 

alue or 12.5^im. The roughness values R, and R z were 



Germany, model number ma- 
in accordance with Deutsche 
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average peak to valley height 

determined by a laser profilbiUeter available from UBM Messtechnik GmbH, Ettlingen, 



6. The roughness values were calculated by this machine 
idustrie Norm (DIN) 4768 and DIN 4762. 



The substrate for the it was prepared by;first firmly bonding the polyethylene 
film to the stainless steel test d ate surface. The polyethylene film was adhered to the test 
plate with double-coated adhja! ive tape (available; as Jape 410 from 3M Company). 
90° Peel adhesion was neasured using a tensile tester adapted in a special 

il xgle of 90° to be maintained during the test. The equipment 
configuration is described in$|NrAT TEST METHOD NO- 2, a standard 90° peel test method 
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(available from Federation Internationale des Fabricants Europecns et Transforrnateurs d' 
Adhesifs et Thennocollants|siir Papiers et autre s Siipports (FIN AT)). 

There were several <|;ception$ to the dei cribed FINAT method which are given 

I 



23: 



below: 

1) FINAT 2 requires a glass| substrate which ha!; been replaced by polyethylene film 

2) a "standard FINAT test r| ler" was replaced by a 2 kg roller 

3) the sample was rolled down once in each direction at 300 mm/min rather than twice at 

;fr : i 

200 mm/min as called for b| the FINAT metholi 

4) the dwell time was essenjjji illy zero rather than 20 min and 24 hrs, respectively, as 
required by the FINAT metffod. 



A sample of test tap 
polyethylene surface (the s 
production) of the test plate 
the tape end was left free fo 
After a dwell time of less th 



substrate at a speed of 300 ibin/miiL 



30 cm long and 2 A !4 cm wide was adhered to the 

:e of the film th^t contacted the chrome roll during 
y rolling it down i ?vo times with a 2 kg roller A portion of 
grasping in the tesi apparatus as described in the test method, 
ft* one minute, the t*st tape was peeled from the polyethylene 



90° peel was record|| 
the results averaged 



20 Roll unwind force (initio dl 



Unwind force was m jasured according tj> Association Des Fabricants Europeans 
De Rubans Auto-Adhesifs (JiFERA) 4013. 

A roll of adhesive taj js prepared accordijig to the Examples and having a length of 
ca. 30 m and a width 5 cm M^s evaluated using Si modified tensile tester. The unwind rate 



25 was 500 m/min. The unwira 



were made and the results a 1 j i raged. 

Unwind force was it iisnred on rolls of tapelvhich had been prepared and stored at 
ambient conditions for 24 h<J , \t$ as well as rolls ?>f t*£>e which were stored in a forced air 
oven at 50°C for 15 days. : 



90° Release ^modified Ke»l 



GEW858Dl$.<Joc 



in unite of N/2.54 



cm| . Three samples were evaluated and 



force was recorded I in fcN/2.54 cm. Three measurements 



9) 

i 
it* 

*■ 

I 
I 
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15 



This test represents apecond method (in', addition to the Roil Unwind) for 



measuring the force requi 

A test tape 5 cm wid$ 



j] o separate an adhesive tape from a release-coated surface, 
and 10 cm long adiered to a steel substrare by placing the 



A test tape 2.54 cm 
a manner such that the adhe^| 
of the first substrate tape. 



7M: 



24 



adhesive surface on the plst^ii ind rolling over twjrce with a 2 kg roller. 

ie and 10 cm longj was then placed on top of the test tape in 
layer of the secdnd test tape contacted the release coating 
test tape was rolled down two times with a 2 kg roller. 
The tape laminate wsjl then placed in a fcjrced air oven at 70°C and a 450 g weight 
was then allowed to rest ont| > of the bonded tape laminate for 20 hours while it was 
heated to 70°C. 

The test laminate waJlhen removed fron^ the:oven and allowed to rest at 23°C and 

50% relative humidity for 24 lours before testing. 

The adhesive of the s||ond tape was peeled firom the backing of the first tape using 

the 90° peel adhesion methcj<||iescribed under 90j o Pdel Adhesion Test above at a peel 

speed of 300 mm/min. 

Each material was evihated three times ind the results averaged. Data was 
i 

recorded in cN/2.54 cm. 



20 



Materials utilized in the Bxaffifcles and Comparative Fvamp]^ 



fM^thlagrylfttg-fanctional sag 



25 



30 



RC 706 is an acrylate-functic 

1 

(8.0) available as TEGO RCM 

i 

jj 

RC 708 is a 70/30 weight:wij| 
polydimethylsiloxane (RC-7S 
silicone resin known to incre 
Th. Goldschmidt AG, Essenj* 



lized polydimethylsiloxane having a functionality of 8: 1 
from Th. Goldslhmidt AG, Essen Germany 



tit mixture of an 



late-functionalized 



functionality 108?S6 at 18) and MQ resin, a functional 
s release forces. FjjC 708 available as TEGO RC-708 from 
lany 



RC 71 1 is an acrylate-functipjlHized polydimeth>*sik>xane having a functionality of 10:4 
(2.5) available as TEGO RCjiljl from Th, Golds|hmidt AG, Essen Germany 
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RC 715 is an acry]ate-functi< 
(13.0) available as TEGO r|< 



25 



[iaiized polydimethylsiloxane having a functionality of 26:2 
WIS from Th t Goldschmidt AG, Essen Germany 



i lffl 



30 



RC 726 is an aery late- functuj 
(18.0) available as TEGO 



I polydimethylsiloxane having a functionality of 108; 6 
If 26 from Th. Goldschmidt AG, Essen Germany 



i i 



RC-902 is an acrylate-funcd 
(14.0) available as TEGO R 

.1 

"Functionality" is defined as 
average number of (meth)i 

Organic Compounds 
E 140 Ditrimethylo^ 
mPa s, available as E 140 fro 
£810 Polyester ted; 

810 from UCB Chemicals, 
SR 610Polyethy!ene glycol 
610 from Cray Valley Sartoh 
HDDA Hexanedioldj 

TPGDA Tripropylenej 

I 



UV Polymerization Tm'tf 
DAROCUR 1173 2-Hy< 

avail 



|alized polydimethylsiloxane having a functionality of 56:4 
|}902 from Th. Goldschmidt AG, Essen Germany 

li " 

ie ratio of average number of dimethyl siloxane units / 
< groups. 



►pane tetraacrylate (DMPTA), M w - 438, viscosity - 1 100 
UCB Chemicals, Drogenbos, Belgium 
;rylate M, v ca. 1000, viscosity = 500 mPa s, available as E 
fgenbos, Belgium 

diacTylate, viscosity ca. 50-100 mPa s, available as SR 
r, Paris, France. 

'late, viscosity ca, 10 mPa s 

3ol diacrylate, viscosity ca. 15 mPa s 



y-2-methyM-phenyl-propan-l -one LTV Photo-initiator 
p from from Ciba-Geigy, Basel, Switzerland. 



Example 1 

A backing was prepared by fit* heat embossing a 50 g/m* spun bond polypropylene non~ 
woven web (fiber thickness* cil 20 microns, available as DALTEX 1050 from Don & Low, 
Angus, Scotland) with a O^Lfy bonded pattern of diamond-shaped spots having a width 
of ca. 6 mm. Hie total embo||d area was 19 %. The embossed non-woven was then heat 

GEW858DrS.doc 
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15 



20 



laminated to a 30g/m 2 film c| 
PPC 5660 from FTNA and^f 
7520 fom Borealis, Lyng|>jjl jD 



prising apolyolefinblend (75% polypropylene available as 
4 linear low density polyethylene (LDPE) available as LE 
enmark ). 

I i; 

A mixture of 30 wt % UVjciiable silicone (available as TEGO RC-715 from Th. 

Goldschmidt AG, Essen Gmiany). 70 wt % ditrirnethylolpropanetetraacrylate {DMPTA, 

M w = 438, viscosity = 1 100 liPa s» available as E14<j> from UCB Chemicals) and 3 wt, % 

i i|i \\ 
UV polymerization initiator j( Available as DAROCUR 1 173 from Ciba-Geigy, Basel, 

Switzerland) was prepared m ^mixing the three components using a motor driven propeller 

mixer for 10 mm at a temiU! wre of 23 °C to form £ homogeneous, milky white 

as then applied to thqtnon-woven surface of the backing in 

an amount of 2.5 g/m usii^Imulci-roli coater. .; 

i : 

The coating was then cure^ 111 inert atmosphere (nithogen) using UV light by passing the 



coated non-woven web uikt 

I 

MODEL F-450 fromFusi(j>n: 

i ■ > 

from lamp to the surface olFj 

[ 

A single layer of pressure-* 
side of the backing. The 
and tackifying resin and wjai 
drop die in an amount of 3$ 

The adhesive tape thus prebSftd was wound into a 
25 2.54 cm in width* The conqtpjjients used to make th4 
Table 1 . 



ledium pressure 120 |W/cm mercury lamps (available as 
Systems, Inc., Gai ihersberg, Maryland). The distance 
backing was 2.5 cm, 



then 



Htive adhesive was 
[jive was based on a 
iplied by conventional 



applied to the opposite, film-bearing 
mixture of synthetic block copolymer 
hot-melt coating techniques using a 



The roll thus prepared were! [wound and tested 

kwured. A Keil test was 
the silicone^coated 



Roll unwind forces were ra< 
30 between the adhesive layer. 



Adhesive tape behavior 

OHW858DIS.doc 



pperties are j 

19/1 1/$8 



ipll and then slit into thinner rolls of 
adhesive tape are summarized in 



forfcdliesion and shear to polyethylene, 
hlsu used to measure the release force 
fibrous layer ♦ 



summarised in Table 2. 
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Example & and l 
Example 1 was repeated wi 
composition was reduced to 

Example 4 
Example 1 was repeated, wi. 
ca, 350 mPa.s) was substi 



fie exception that the amount of silicone in ihe release 
% and 10 %, respectively. 



jhe exception that RC-902 (functionality = 14, viscosity 
for RC 715. 



Example 

Example 2 was repeated wjt 
polyester tetraacrylate, M w c 

i 

Chemicals, Drogenbos, Belg^jb. 

! 

i 

i 

Example 6 

Example 6 employed the s 
30 wt % UV-curable silica 
Essen Germany), 70 wt % di 
viscosity = 1 100 mPa.s (aval 
based on 100 parts by wei; 
DAROCUR 1173 from Cibti 



The release coating was app 
however. The nonwoven was| 
woven web (fiber thickness : 
Angus, Scotland) with a th 
of ca 6 mm. The total emt4 

A thicker layer of pressure-sej 
opposite the release compos: 
applied as some adhesive p 
absent. 
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jhe exception that the organic compound employed was a 
1000, viscosity = 500 mPa s, available as E 810 from UCB 



release coating composition as in Example 1 (a mixture of 
mailable as TEGO RC-715 from Th. Goldschmidt AG, 
Lethylolpropanetetraacrylate (DiTMPTTA, M w = 438, 
le as E140 from UCB Chemicals) and 3 parts by weight 
release composition of UV photo initiator (available as 
igy, Basel, Switzerland)). 

to a non-woven backing where no film layer was present, 
teat embossed 50 g^m 2 spun bond polypropylene non- 
0 microns, available as DALTEX 1050 from Don & Low, 
lly bonded pattern of diamond-shaped spots having a width 
sd area was 19 %. 

tive adhesive was applied to the side of the non-woven 
as compared to Examples 1-5. More adhesive was 
ated into the non-woven because the film barrier was 
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Comparative Example 1 
Example 1 was repeated, wi| 
of the release coating coxnpi 
wt. % in combination with 
composition at coating was 



SPEC: 



23 



The tape construction is sun ! narized in Table 1 and the properties of the adhesive tape in 
Table 2. 



After the coating compositiqf 
could be measured on the 
unwound with difficulty aric 
the PSA. The backing was 
with fibers. 



su ace 



diacrylate <TPGDA) having 
composition was about 48 



the exception that the organic compound employed as part 
lion was hexanediol diacrylate (viscosity ca. 10 mPa.s) at 70 
715 (meth)acrylated silicone. The viscosity of the release 
38 mPa.s. 



was applied and cured, only 0.5 g/m 2 cf release coating 

of the non- woven web. The resulting roll of tape was 
!hcre was delamination of the fibers from the backing onto 
aged and the adhesive surface was contaminated heavily 



Comparative Example 2 

Comparative Example 1 wailepeated with another low viscosity organic compound 
combined with RC 715. Thej| irganic compound employed was tripropyleneglycol 

viscosity of 15 mPa.s. The viscosity of the release coating 
la. s. 



The release composition pej 
Example 1), leaving little el 

As the resulting roll of tape 
in Comparative ExampleL ) 

Comparative Example 3 
Example 1 was repeated wil 
of a commercially available 
mixture, designated comnn 

GEW8S8DIS.<loc 



itrated largely into the non-woven web (as in Comparative 
tive silicone on its surface. 

is unwound, severe delamination of the backing occurred as 



the exception thatjinstead of 30 wt % RC-715 silicone, 30% 
ixture of UV-curajble silicones was employed . The silicone 
illy as TEGO Rc|708, is a 70/30 weight:weight mixture of 



I 
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an acrylate-fiinctionalized potydimetJiyIsiloxanej(RC-726, functionality 108:6 or 18) and 
MQ resin. MQ resin is know: 1 1 
compositions employed. RC 
AG, Essen* Germany. 



The mixture of silicones was 
(DMPTA, M w = 438, viscosity 
just as in Example 1. 



The release force as measured 
the MQ resin, the release forq< 
delaminated as the adhesive 



Comparative Example 4 
Comparative Example 4 was 
polydimethylsiloxane (functi 
Goldschmidt AG, Essen, 
available for curing and was 
speeds and curing conditions 
silicone release composition 
to the adhesive surface as the 



to have the effect jof increasing the release force of release 
708 is available asiXEGO RC-708 from Th, Goldschmidt 



29 



combined with 70 
= 1 100 mPa.s, available 



: repared using a (rr 



ctio lality = 1 8) available as TEGO RC-726 from Th, 
Germany. This silicone has a low number of aciylate groups 
( : fficult to cure quickly under economically feasible line 
on relative open webs exposed to trace oxygen. The resulting 
not cured effectively and was transferred at least partially 
ajdhesive was separated from the release layer. 



The adhesive surface of the tag 
had been contaminated with i 



v i cured : 
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; was 



by the Keil test 
was found to be 
lhiyer was peeled awky 



wt % ditrimethylolpropane tetraacrylate 
as E140 from XJCB Chemicals), 



too 



433 cN/2,54 cm. Due to the presence of 
high and the nonwoven backing was 



eth)acrylate- functional 



e did not have ac< 
silicone. 



ceptable adhesion to polyethylene after it 



Comparative Example S 

Comparative Example 5 empilcjyed a release composition comprising two silicone 
components commonly recommended by the suppliers of UV-curable silicones. No 
additional organic compound! '<j r as present 

The release characteristics of ill as recommended composition are not suitable for use with 
highly aggressive pressure-seitjitive adhcsives commonly employed in the diaper industry. 
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30 



tie 



manufacturers as giving fast curing and 
lfcing performance after aging showed tape 



Compflratiye Exanaik.6 
A standard silicone blend a^irecommended by 
low release properties was employed. The resui 
delamination . 

Comparative Example 7 

Example 1 was repeated witjhjthe exception thai a (meth)aciy late-functional silicone 
having a high functionality |8j.0) was employed 



10 TEGO RC-706 from Th. Gdldschmidt AG, Essen, Germany 



This silicone is commercially available as 



An excessively high separation or release force 



l 



ks measured by the Keil test was observed. 



Due to the high acrylic functionality of the silicone, less silicone was available to provide 



release. 



l 



Comparative Example 8 
Example 1 was repeated, wi 
% of RC 715 silicone was 
see Table 1) of release 
woven layer after curing, 
release from the aggressive iiubber/resin adhesi 
test was 132 cN/2.54 cm. 



! coating 



but 



shew 



the exception thajj 
employed. Tests 
composition was 
the overall silicone 



Comparative Example s 9 and, 10 
Example 1 was repeated wit ii\ the exception thai 
RC 715 and 70 % RC 71 5* ilipectively, as s: 



CQpapfrratiYS Example 1 1 
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a release composition having only 5 wt. 
that an effective total weight {2.5 g/m 2 , 
present on the surface of the fibrous non- 
content was too low to provide effective 
ie used. The measured value for the Keil 



the release composition contained 40 % 
arized in Table 1 . 



Both show excessively high) re lease values as tnjj&asured by the Keil test as shown in Table 

2. 
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5 The viscosity of the release coating composition 



absorbed excessively by the 

,2 



Example 1 was repeated with 
polyethylene glycol 600 dia 
SR 610 from Cray Valley Sattomer, Paris, Francje 



the exception thatithe organic compound employed was a 
ylate, having a vis sosity of ca, 50-100 mPa.s, available as 



GEW858DlS-<3cc 
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at coating was 134 mPa.s and thus it was 



web before curing a> indicated by a measured coating weight 
of 1 .0 g/m 2 . Insufficient revise material was pr isent on the surface of the fibrous web and 
thus the separation force as riijaasured by the Kei test was excessively high (120 cN/2.54 
cm,) 
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Table 1 


• 

! 
i 

! 
i 

\ 

i 


'i 
i 

i 32 


i ' 

1 I 
1 i 

i 
i 

! 


• 


• 




Ex. 


PSA 


Silicone cb 

j 

i 


mpound 


Organic 
compound 


Release Comp. 






Type ! 
(wt %) j 


runcu 


vise. 
(mP.s) 


T 5fP e 

(wjt%) 


vise. 
(mP.s) 


vise. 
(raP.s) 


Meas. 
amount 
(&m ) 


1 


35 


RC 715 | 
(30) | 


13 


150 


E [140 

\Jy) 


1100 


870 


2.5 


2 


26 


RC715 ; 

(20) ; 


13 


150 


EI40 

\pv) 


1100 


940 


2.5 


3 


26 


RC715 
(10) 


13 


150 


E140 


1100 


970 


1.9 


4 


26 


RC902 
(30) 


14 


350 


E ,140 
(7Q) 


1100 


1077 


2.5 


5 


26 


RC715 
(20) 


13 


150 


E810 
(80) 


500 


437 


1.8 


6 


50 


RC 715 

i 

(30) i 


13 


150 


E J40 
(70) 


1100 


870 


2.5 


CI 


26 


RC715 
(30) 


13 


150 


HDDA 

(70) 


10 


38 


0.5 


C2 


26 


RC715 
(30) 


13 


150 


TflGD 
A (70) 


15 


48 


0.5 


C3 


26 


RC708 
(30) 


N/A 


3080 


E jl 40 
(76) 


1100 


1610 


2.0 


C4 




RC 726 
(30) 


18 


1190 


E 140 
(70) 


1100 


1095 


2.3 


C5 


26 


RC 706 
(70) ! 


8 


150 


RC711 

{3V) 


580 


270 


1.5 


C6 


26 


RC 715 I 
(70) 


13 


150 


RO-711 


580 


310 


1.5 


C7 


26 


RC706 
(30) I 


8 


150 


E140 
(7Q) 


1100 


576 


1.2 


C8 


26 


RC 715 j 
(5) ! 


-13 


150 


E140 
(95) 


1100 


980 


2.5 


C9 


26 


RC 715 j 
(40) 


:.13 


150 


E 140 
(6P) 


1100 


630 


1.3 


CIO 


26 


RC715 
(70) 


: 13 


150 


EJ40 


1100 


320 


0.9 


Cll 


26 


RC715 
(30) 


13 


150 


SRI610 
(70) 


50-100 


134 


1.0 



filri; 

emffiossed non-woven 
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Table 2 




Tape delaminated on t i tempt to unwind roll, 
transferred to adhesivt Surface 

;|j 

Silicone coating was piptly cured 
Not measured jfj 
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CLAIMS 

1. An adhesive tape comprising a backing comprising a fibrous layer of woven fibers or of 
non-woven fibers of a thermoplastic polymer, said backing comprising on said fibrous 
5 layer a silicone release layer and the side of the backing opposite to the side comprising 
said silicone release layer comprises a pressure sensitive adhesive layer, said silicone 
release layer comprising a cured reaction product of a curable composition comprising (i) 
a polydialkylsiloxane having acrylate and/or methacrylate groups and (ii) an organic 
compound free of silicon and comprising at least two reactive groups selected from the 
10 group consisting of an acrylate and a methacrylate group, said adhesive tape having a 90° 
peel adhesion of at least 6 N/2.54cm relative to a polyethylene film surface and said 
adhesive tape having a Keil test value of not more than 1 N/2.54cm. 

2. An adhesive tape according to claim 1 wherein said first major side of said backing 
2 5 comprises a laminate of said fibrous layer and a plastic film layer. 

3. An adhesive tape according to claim 1 wherein the ratio of the average number of 
dialkylsiloxane units to the average number of acrylate and methacrylate groups of said 
polydialkylsiloxane is between 10 and 15. 

20 

4. An adhesive tape according to claim 1 wherein said polydialkylsiloxane is a 
polydimethylsiloxane. 

5. An adhesive tape according to claim 1 wherein said organic compound has a viscosity 
25 of at least 500mPa s at 25°C. 

6. An adhesive tape according to claim 1 wherein said adhesive layer comprises a rubber 
based adhesive comprising a tackifying resin. 

30 7. An adhesive tape according to claim 6 comprising styrene-isoprene-styrene block 
copolymers. 
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8. An adhesive tape according to any of the previous claims in the form of a roll. 

9. A prelaminated compositejtape in a roll from which a composite adhesive closure tab 
for an absorbent article can bjg cut, 

the prelaminated composite tape including an adhesive tape comprising a backing 
comprising a fibrous layer ofj woven fibers or of non-woven fibex* of a thermoplastic 
polymer, said backing comprising on said fibrous layer a silicone release layer and the side 
of the backing opposite to the side comprising said silicone release layer comprises a 
pressure sensitive adhesive Isjyer, said silicone release layer comprising a cured reaction 
product of a curable composition comprising (i) a polydialkylsiloxane having aciylate 
and/or methacrylate groups and (ii) an organic compound free of silicon and comprising at 
least two reactive groups selected from the group consisting of an aciylate and a 
methacryiate group, 

said adhesive tape having a 90° peel adhesion of at least 6 N/2.54cm relative to a 
polyethylene film surface and a Keil test value of not more than 1 N/2.54cm y 

a first axial extending $ection of the backing having a mechanical fastener disposed 
on the pressure sensitive adhesive layer, 

and a second axial extending section of the backing has an exposed pressure 
sensitive adhesive layer for attaching to an edge portion of an absorbent arricle. 



10. A prelaminated composite 



laminate of a fibrous layer and. a polymeric film. 



11. A prelaminated composite 
number of dialkylsiloxane units 
of said polydialkylsiloxane is 



tape according to claim 9 wherein said backing comprises a 



tape according to claim 9 wherein the ratio of the average 

to the average number of acrylate and methacrylate groups 
between 10 and 15. 



12. A prelaminated compositeftap 
has a viscosity of at least 500mPa 



13. Absorbent article 
adhesive closure tape 

G£W558DJSxloc 



e according to claim 9 wherein said organic compound 
s at 25°C. 



comprising an adhesive closure tape attached to an edge portion, the 
comprispig a backing comprising a fibrous layer of woven fibers or 
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Of non-woven fibers of a thermoplastic polymer, said backing comprising on said fibrous 
layer a silicone release layer and the side of the backing opposite to the side comprising 
said silicone release layer comprises a pressure sensitive adhesive layer, said silicone 
release layer comprising a cured reaction product of a curable composition comprising (i) 
a polydialkylsiloxane having acrylate and/or methacrylate groups and (ii) an organic 
compound free of silicon and comprising at least two reactive groups selected from the 
group consisting of an acrylate and a methacrylate group, 

said adhesive closure tape having a 90° peel adhesion of at least 6 N/2. 54cm 
relative to a polyethylene film surface and a Keil test value of not more than 1 N/2. 54cm, 

a first section of the adhesive closure tape being adhered to the edge portion of the 
absorbent article by said pressure sensitive adhesive layer and 

a second section of the adhesive closure tape having a mechanical fastener 
disposed on the pressure sensitive adhesive layer, 

and the absorbent article further comprising on the outside surface a mechanical 
fastener capable of engaging with the mechanical fastener of the adhesive closure tape. 

14. An absorbent article according to claim 13 wherein said backing comprises a laminate 
of said fibrous layer and a polymeric film. 

1 5, An absorbent article according to claim 13 wherein the ratio of the average number of 
dialkylsiloxane units to the average number of acrylate and methacrylate groups of said 
polydialkylsiloxane is between 10 and 15. 

16. An absorbent article according to claim 13 wherein said organic compound has a 
viscosity of at least 500mPa s at 25°C 

17, A method of making a release coated backing having a fibrous layer of woven fibers or 
of non-woven fibers of thermoplastic polymer, comprising the steps of coating a curable 
silicone release coating composition on the fibrous layer of the backing and curing the 
thus applied silicone release coating by exposing it to actinic radiation or heat, said curable 

silicone release coating composition comprising 

i' 
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(i) a polydialkylsiloxane having acrylate and/or methacrylate groups and the ratio 
of the average number of dialkylsiloxane units to the average number of acrylate and 
methacrylate groups being between 1 0 and 15, and 

(ii) an organic compound free of silicon and comprising at least two reactive 

5 groups selected from the group consisting of an acrylate and a methacrylate group, said 
organic compound free of silicon having a viscosity of at least 500mPa s at 25°C, 
and the weight ratio of said polydialkylsiloxane to said organic compound being between 
8:92 and 35:65. 



10 



1 8. A method according to claim 17 wherein said curable silicone release coating 
composition further comprises a photo-initiator and said release coating is exposed to 
actinic radiation. 



19. A method for making an adhesive coated tape comprising the steps of providing a 

15 release coated backing by the method defined in claim 17 or 18 and applying an adhesive 
layer to the side of the backing opposite to the side having the silicone release coating. 

20. A release coating composition comprising: 

(i) a polydialkylsiloxane having acrylate and/or methacrylate groups and the ratio 
20 of the average number of dialkylsiloxane units to the average number of acrylate and 

methacrylate groups being between 10 and 15, 

(ii) an organic compound free of silicon and comprising at least two reactive 
groups selected from the group consisting of an acrylate and a methacrylate group, said 
organic compound free of silicon having a viscosity of ar least 500mPa s at 25°C, 
and the weight ratio of said polydialkylsiloxane to said organic compound being between 
8:92 and 35:65, and 

(iii) optionally a photo-initiator. 



25 



30 



21. A release coating obtained by curing a release coating comprising: 

(i) a polydialkylsiloxane having acrylate and/or methacrylate groups and the ratio 
of the average number of dialkylsiloxane units to the average number of acrylate and 
methacrylate groups being between 10 and 15, 
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(ii) an organic compound free of silicon and comprising at least two reacti ve 
groups selected from the group consisting of an acrylate and a methacrylate group, said 
organic compound free of silicon having a viscosity of at least SOOrnPa s at 25°C, 

and the weight ratio of said polydialkylsiloxane to said organic compound being between 
8:92 and 35:65, and 

(iii) optionally a photo-initiator. 
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ABSTRACT 
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The present invention provides an adhesive tape comprising a backing comprising a 
fibrous layer of woven fibers or of non-woven fibers of a thermoplastic polymer, said 
backing comprising on said fibrous layer a silicone release layer and the side of the 
backing opposite to the side comprising said silicone release layer comprises a pressure 
sensitive adhesive layer, said silicone release layer comprising a cured reaction product of 
a curable composition comprising (i) a polydialkytsiloxane having acrylate and/or 
methacrylate groups and (ii) an organic compound free of silicon and comprising at least 
two reactive groups selected from the group consisting of an acrylate and a methacrylate 
group, said adhesive tape having a 90° peel adhesion of at least 6 N/2. 54cm relative to a 
polyethylene film surface and said adhesive tape having a Keil test value of not more than 
1 N/2. 54cm. 



15 The adhesive tape is suitable for making cloth-like closure systems for absorbent articles 
such as diapers. 
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